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(54) Title: LIVE ATTENUATED NTDO VIRUS VACCINES 

(57) Abstract: The present invention is directed live, attenuated Nidovirus vaccines, and in a particular embodiment, to coronavirus 
vaccines. The vaccine comprises a viral genome encoding a replicase polypprotein having at least one proteinase cleavage site that 
exhibits reduced or no cleavage. Such viruses show reduced 
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V. 2. Citations and Explanations: 

Claims 1-4, 9-15, 34 and 35 lack novelty under PCT Article 33(2) as being anticipated by Bonilla et al. (Virology. 1995; 

209: 489-497). 

The claims are drawn to a live, attenuated virus encoding a replicase polyprotein with at least one cleavage site that exhibits 
reduced or no cleavage. The virus is a murine hepatitis virus that contains a deletion at cleavage site p28-p65. 

Bonilla et al. anticipate murine hepatitis virus deletion mutants with reduced or no cleavage due to deletions at cleavage sites at 
p28 and p65, see the abstract, Table 1 and Figure 6. 

Claims 6-8, 16-19, 21-33 and 36-40 lack an inventive step under PCT Article 33(3) as being obvious over the pnor art as 
applied in the immediately preceding paragraph and further in view of Van Dinten et al. (Journal of Virology. 1999; 73 (3): 21027- 
2037) and Bryans et al. (US 3,590, 127). 

The claims require that the virus is equine arteritis virus. The claims are also drawn to vaccine formulations and a method 
of inducing an immune response with a virus comprising deletions in at least one proteinase cleavage site. 

See the teachings of Bonilla et al. above. Bonilla et al. do not teach an equine arteritis virus. 

Van Dinten et al. teach mutatgenesis at multiple cleavage sites in equine arteritis virus that abolished protein processing and 
resulted in inhibition of infectious virus production, see the abstract and Figures 2-6. 

Neither Van Dinten et al. nor Bonilla et al. teach a method of inducing an immune response. 

However, Bryans et al. teach a method if inducing an immune response with an attenuated equine arteritis virus vaccine that 
is attenuated by serial passage, see claims 1-4. 

One of ordinary skill in the art at the time the invention was made would have been motivated to administer the deletion 
mutant viruses of Bonilla et al. or Van Dinten et al. to induce an immune response against the virus, see column 2, lines 5-28 of 
Bryans et al. One of ordinary skill in the art at the time the invention was made would have had a reasonable expectation of inducing 
an immune response with the deletion mutant of Bonilla et al. or Van Dinten et al. because Van Dinten et al. teach that analogous 
deletion mutations that negatively effect protein cleavage reduces the capacity to produce infectious progeny, see the last paragraph on 
page 2036, and Bryans et al. demonstrate that avirulent viruses comprising multiple mutations induce protective immune responses, 
see column 3, line 39 to column 5, line 21. 

Alternatively, one of ordinary skill in the art at the time the invention was made would have been motivated to 
recombinant^ incorporate the mutations of Van Dinten et al. or Bonilla et al. into the equine arteritis virus vaccine of Bryans et al. to 
reduce the possibility of wild-type reversion. One of ordinary skill in the art at the time the invention was made would have had a 
reasonable expectation of success for introducing the corresponding proteinase deletions of Bonilla et al. or Van Dinten et al. into the 
virus of Bryans et al. because Van Dinten et al. and Bryans et al. both teach attenuating measures for equine arteritis virus. 

Claims Sand 20 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the 
immediately preceding paragraph and further in view of Snyder et aI.(Virology. 1990; 178 (2): 355-363, abstract only). 

The claims require that the virus is a Berne virus. 
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See the teachings of Bonilla, Van Dinten and Bryans et ah above. None of the references teach a Berne virus. 

However, Snijder et al. teach the post-translational processing of the Berne virus, see the abstract provided. 

One of ordinary skill in the art at the time the invention was made would have been motivated to incorporate the 
corresponding deletion mutations to the proteinase cleavage sites of Bonilla et ah or Van Dinten et al. into the Beme virus of Snijder 
et al. to reduce the ability of the Bcme virus to make infectious particles, see the last paragraph on page 2036 of Van Dinten et al. 
One of ordinary skill in the art at the time the invention was made would have had a reasonable expectation of reducing infectious 
Beme virus progeny of Snijder et al. by introducing the corresponding deletion mutations of Bonilla et al. or Van Dinten et al. into the 
Beme virus of Snijder et al. because Van Dinten et al. teach that corresponding mutations have the same effect in all nidoviruses, see 
the previous citations, which is what the Berne virus is. _ 

Therefore, the invention as a whole would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made, absent unexpected results to the contrary. 
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